Dithiothreitol pretreatment and inducible repair in UV-irradiated Escherichia coli K12 cells.
The UV radiation survival of several Escherichia coli K12 strains was measured after pretreatment of the cells with dithiothreitol (DTT). In DNA repair-competent cells (AB1157), UV survival was enhanced (ER = 1.2) after pretreating cells for 1.0 h using 10 mmol dm-3 DTT and then incubating the cells for 1.5 h in buffer before UV irradiation. Similar experiments using the excision repair mutant, AB1886uvrA6, or the recombination repair and SOS-deficient mutant, AB2462recA, strains did not show enhanced UV survival. None of the E. coli strains tested were protected against UV killing by simultaneous treatment with DTT (10 mmol dm-3). These results, and the fact that incubation in chloramphenicol removed the wild-type response in DTT-pretreated, UV-irradiated cells, suggest that the observed UV radioprotection was a result of inducible enzymatic repair processes such as recA-dependent repair. The proposed stimulus for inducible repair in these cells is DNA damage caused by intracellular hydroxyl radicals arising from thiol oxidation. The involvement of oxygen radicals in the induction pathway is supported by results that showed superoxide dismutase and catalase could inhibit a portion (one-third) of the inducible repair.